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METHOD OF ELECTRIC ARC WELDING BY CONSUMABLE ELECTRODE 
WITH SHORT CLOSINGS OF ARC GAP 



Abstract 

Improved arc welding with a consumable electrode is ensured by stabilisation of 
the process and by lowering the splashes of metal when at the start of the short 
circuit the end of the electrode wire is moved away from the pool of the liquid 
metal. The length of the liquid metal bridge is extended, and when an arc is 
struck, the end of the wire is moved back towards the liquid metal pool to reduce 
the arc gap. The shift of the wire end is made when the short circuit current and 
the arc current reach the threshold values 

The shift of the electrode end away from the liquid metal pool at the start of the 
short circuit eliminates the negative effect of wire feed which decreases the 
length of the liquid metal bridge and increases its diameter. The shift 
compensates the shortening of the bridge and the increase of its diameter and 
hence stabilises the process of breaking up the liquid metal bridges with the 
stretch of the mechanical displacement and due to the pinch effect of the 
current. At the same time, the duration of the short circuit is reduced and the 
peak current of the short circuit is diminished. 

ADVANTAGE - The shift of the consumable electrode wire extends the zone of 
stable welding and minimises metal splashes 
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(54) CflOCOB SJlEKTPCWrOBOPi CBAP- 
KH n/lABfllUHMC3 3/IEKTPOflOM C KO- 
POTKMMM 3AMbI KAHHHMH flyrOBOrO 
nPOME^yTKA 

(57) H3o6peTeHMe othochtch k tcxhojiophh 

CBapKH nJiaBHlUHMCH 3^eKTpOAOM C KOpOTKH- 

mh 3aMUKaHHHMH AyroBoro npoMe>KyTKa. 
Ue^ibfo H3o6peTeHHH hbjihctch noBbiiueHHe Ka- 
qecTBa CBapKH 3a cqeT noBbimeHHH ycroiiMH- 
bocth npouecca h chhwchkh pa36pbi3rHBaHH«. 
JXjw SToro b nanane KopoTKoro 3aMbiKaHHH 



nenpepwBHo H3MepHK>T naaeHHe HanpaweHHa 
Ha AyroBOM npoMe>KyTKe no <J>poHTy chhwchhh 
ero aGcojiiOTHoro 3HaneHHH. IlpH aocth>kchhh 
hm noporoBoro 3HaMeHHH KpaTKOBpeMeHHo chh- 
>KaiOT tok. Flo (|)poHTy HapacTaHHn TOKa ko- 
poTKoro 3aMUKaHHH b ero Hanajie ycTaHaB-iH- 
BajoT noporoBoe 3Ha mchhg tona. Ilo ero aocth- 
>KeHHH KOHeu 3jreKTpoAHOM npoBOJioKH nepe- 
MemaiOT b HanpaBjieHHH ot bahhu, t. e. yBe- 

JIH4MBafOT AJIHHy >KHAKOH FiepeMblMKH . IloCJie 

o6pbisa nepeMWMKH, cxoAa KanjiH b BaHny, 

B036y>KAeHHH AyPH H AOCTH^KCHKH TOKOM nopo- 
TOBOrO 3HaMeHHfl KOHeu SJieKTpOAHOH IipOBO- 

jiokh nepeMemaioT b HanpaBJieHMH k Ba hhc, 
yMeHbiuan AyroBofi npoMe>KyTOK. PacrHPHBa- 
HHe nepeMUMKH cnoco6cTByer yMeHbiueHHio 
pa36pbi3rHBaHHH 3JieKTpoAHoro Merajijia. He- c 
peMemeHHe ajieKTpoAa b HanpaBJieHHH k bb hhc 
CTa6HJiH3HpyeT npouecc. YnpaBJieHHe nepeHo- lff% 
com ajieKTpoAHoro MeTajuia no3BOJineT paciuH- IwV 

pHTb OSJiaCTb yCTOHHHBblX pOKHMOB CBapKH C 

MHHHMajlbHUM (2%) pa36pbi3rHBaHHeM MeTa^i- 
Jia. 1 3.n.cJ)-jibi. I hji. 
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M306peTeHHeOTHOCHTCH KTeXHOflOrHH CBap- 
KH, b nacTHOCTH k cnocotfaM aneKTpoAyro- 

BOH CBBpKH nJiaBHUIHMCH 3JieKTpOAOM C KOpOT- 
KHMH 3aMbIK3HHHMH AyrOBOrO flpOMOKyTKA , MO~ 
>KeT 6bITb HCnOJIb3OBaH0 B MflUJHHOCTpOCHHH, 
CyAOCTpoeHHH H T. A. H HBJIHeTCH AOnOJIHH- 
TeJlbHblM K GCHOBHOMy 3BT. CB. jY© 747642. 

Uejib H3o6peT6HH$i — noBbiuieHHe KaqecTBa 
npouecca CBapKH nyTeM noBbiujeHHH ycroHMH- 
bocth npouecca CBapKH h chh>k€hh h pa3- 
6pu3rHBaHKH MeTajuia. 

Ha MepTOKe npeAcraBJieHbi BpeMeHHwe ah- 
arpaMMu CBapoqHoro TOKa Icb; Hanpa>KeHHH Ha 
AyroBOM npoMe>KyTKe Ua; H3MeHeHHe paccron- 
hhh MexcAy topuom HepacnjiaBJieHHoft mbcth 

3JieKTpOAHOH npOBOJIOKH H nOBepXHOCTblO CBa- 

POmhoh BaHHbi E h (|)a3bj npouecca Kanjie- 
o6pa30BaHHH h nepeHOca 3JieKTpoAHoro MeTaji- 
jia b CBapoqHyio.BaHHy. 

Cnoco6 ocymecTBJi«eTC« cjieAyfomHM 06- 
pa30M. 

ripH AOCTH>KeHHH BeJlHMHHOH TOKa KOpOTKO- 
TO 33MWK3HHR nOpOrOBOrO 3HaqeHHfl loopi (cm. 

MepTe>K) HaqHHaioT nepeMemaTb KOHeu sjieK- 

TpOAHOH npOBOJIOKH OT BaHHbi >KHAKOrO Me- 

Tajuia, pacTflrHBaa nepeMbmKy nyTeM npnjio- 
>K6HH53 ycHjiHH b HanpaBJieHHH, nepneHAHKy- 

JlflpHOM OCH 3JieKTpOAHOfi npOBOJIOKH H B6jlH3H 
ee BXOAa B TOKOnOABOAHLUHH HaKOHeqHHK. Flo 

Mepe pocTa toks KopoTKoro 33mwk3Hhh b hh- 
TepBajie BpeMeHH ti — 13 AHaMeTp nepeMWHKH 
yMeHbiuaeTCH, naAeHHe Hanp«>KeHH« Ha Heft 
yBejiHMHBaeTCH h HenpepbiBHO H3MepHeTCH, a no 

AOCTH>KeHHH BeJIHMHHbl Unop 2 TOK KOpOTKOFO 

3a MbiKaHHH yMeHbuiaKrr. B momcht t 4 npn Ha- 
jiHqHH orpaHHMeHHoro no BejiHUHHe tokb ne- 
peMbmna pa3pyiuaeTCH 6e3 B3pwBa. Bo36y>KAa- 
eTCH Ayra.. ripn AOCTH>KeHHH tokom AyrH 3a- 
ABHHoro noporoBoro 3HaqeHHH Inop 2 (momcht 

BpeMeHH t 6 ) KOHeU 3JieKTp0AH0H npOBOJIOKH 

nepeMemaiOT b HanpaBJieHHH k BaHHe >k ha koto 
MeTajuia. 

FlepeMetueHHe KOHua 3JieKTpoAHofi npoBo- 

JIOKH B HanpaBJieHHH OT BaHHbi JKHAKOrO Me- 

Tajuia b HaqaJie KopoTKoro 33MbiKaHH8 no3BO- 
jineT HCKJiioMHTb oTpHuaTejibHoe AeftcTBHe no- 
AaMH 3JieKTpoAHOH npoBOJioKH (oco6eHHO Ha 
GOJIbUJHX CKOpOCTHX), npoHBJiniomeecH B 
yMeHbuieHHH ajihhu h yBejiHMeHHH AHaMeTpa 
nepeMUMKH jkhakoto MeTSJiJia. B pe3yjibTaTe 
nepeMemeHHH KOHua sjieKTpoAHOH npoBOJioKH b 
HanpaBJieHHH ot BaHHbi JKHAKoro MeTajuia He 
TOJibKO KOMrieHCHpyercH yMeHbiueHHe AAHHbi h 
yeejiHMeHHe AHaMeTpa nepeMbmKH b peayjibTa- 
Te noAaqH aneKTpoAa b 30Hy AyrH c nocTOHH- 

HOft CKOpOCTbK), HO H AOnOJIHHTeJIbHO yBeJlH4H- 

BaeTCH AJiHHa h yMeHbiuaeTca AHaMeTp nepe- 
MbmKH (BHAOTb AO pa3pyilieHHH) B CpaBHCHHH 

c 3thmh we napaMerpaMH nepeMbmKH, hmcb 
ujhmh Mec-ro HenocpeACTBeHHo b MOMeHT Haqa- 
jia o6pa30B3HHH KopoTKoro 3aMbiKaHHH. 3to 
no3BOJi«eT cra6HJiH3HpoBaTb npouecc pa3pyiue- 
hhh nepeMUMeK xoiAKoro MeTajuia 3a cqeT oa- 
HOBpeMeHHoro AeficTBHH Ha nepeMbmKy pacTH- 



2 

rHBaioiuero MexaHHMecKoro ycHJina ft toko- 

BblX CHJI riHHH-3<|Mt>eKTa. 

npn 3tom coKpaiuaeTCH HHTepBaji BpeMeHH 

KOpOTKOPO 33MbIKaHHH H yMeHbUJaeTCH MaKCH- 

MajibHan BeJiHMHHa TOKa KopoTKoro 3aMbiKa- 

HHH, npH KOTOpOM HaHHHaeTCH HHTCHCHBHOe 

pa3pyuieHHe nepeMUMKH h AaBHHOo6pa3Hbift 
pocr naAeHHH Hanpn>KeHHH Ha Heft. 

3a cqeT coKpameHHH BpeMeHH KopoTKoro 
3aMbiKaHH« h cTa6HJiH3auHH pa3pyuueHHH nepe- 
10 MbmeK noBbiuiaeTCH ycToftqHBOCTb npouecca Ha 

CT3AHH KOpOTKOrO 3aMbIKBHHH H npOUeCCa B 

uejioM. noBbiuieHHe ycTO hm h bocth npouecca 
no3BOJiaeT 3a cqeT yMeHbtueHHH noporoBoro 

HanpH>KeHHH AaTMHKa COCTOHHHH nepeMUMKH H 

yMeHbuieHHH HHTepBajia KOMMyTauHH TOKa no- 

^ 5 BblCHTb BepOHTHOCTb nOHBJICHHH HOpMaJIbHblX 

(6e3TOKa) pa3pyujeHHH nepeMbiqeK. CHH>KeHHe 

MaKCHMBAbHOH BCJlHMHHbl TOKa KOpOTKOrO 3a- 

MbiKaHHH, noBbiuieHHe ycTOH4HBOCTH npouecca, 

BepOHTHOCTH nOflBJieHHH HOpMaJIbHblX KOMMy- 

20 TauHH TOKa no3BOJineiOT pacuinpHTb o6jiacrb 

yCTOHMHBblX pe>KHMOB CBapKH C MHHHM3Ab- 

HbiM pa36pH3rHBaHHeM MeTajuia uiHpe rpaHH- 
Ubi ycTO hhh bocth o6bmHoro npouecca 6e3 
BMeuiaTeAbCTBa. 

OnpeAejieHHe naqajia nepeMeuxeHH« kohub 
25 sjieKTpoAHOH npoBOJioKH b HanpaBJieHHH OT 
BaHHbi HCHAKoro MeTajiAa b Haqajie KopoTKoro 

3aMbIKBHHH npH AOCTHWeHHH TOKOM KOpOTKOPO 

33MbiKaHKH noporoBoro 3HaMCHHH oSecneqH- 
BaeT HaAe>KHoe cjihhhhc KanJiH pacnjiaBJieHHo- 
ro MeTajuia co CBapoqHoft b3hhoh b nepHOA 

30 nepBOH CT3AHH KOpOTKOPO 33MbIKaHHH, TeM 

caMbiM cnoco6cTByn CTa6njiH3auHH npouecca 
nepeHOca 3JieKTpoAHoro MeTajia h chh^kchhio 
ero pa36pw3rHBaHHH. 

OnpeAejieHHe Kaqajia nepeMemeHHH KOHua 
sjieKTpoAHOH npoBOAOKH b HanpaBJieHHH K CBa- 
- poHHoft BaHHe no MOMemy AOCTH»eHHH tokom 
ochobhoh Ayrn noporoBoro 3HaMeHHfl no3BO- 
jineT CTa6HJiH3HpoBaTb AyroBoft npOMe^yTOK h 
ropenne ochobhoh AyrH nocjie pa3pyuieHHH ne- 

peMblMKH H npeAOTBpaTHTb B03HHKHOBeHKe 

40 npe»CAeBpeMeHHoro KopoTKoro 3aMbiKaHHH, 
cocodcTByji cra6HAH3auHH npouecca nepeHOca 
sjieKTpOAHoro MeTajiAa h CHHMteHHio ero pa3- 

6pbI3THBaHHH. 

KpOMe Toro, nepeMemeHne KOHua sjieKTpoA- 
Hofi npoBOJioKH ot BaHHbi jKHAKoro MeTajuia B 
45 Hauajie KopoTKoro 3aMbiKaHHH h k BaHHe xcha- 
Koro MeTaAJia npH bo3 6y >k ach h h ochobhoh Ay- 
rH nyTeM npHJioxceHHH ycHJiHH, 3aBHC«mero 

COOTBeTCTBeHHO OT TOKa KOpOTKOrO 3aMbIK3HHH 

h TOKa ochobhoA AyrH, b HanpaBJieHHH, 

nepneHAHKVJIHpHOM OCH npOBOAOKH, n03BOAHeT 
A06HTbCJI M a KCH M 3 A bHO TO 6blCTpOAeHCTBHH H3- 

MeHeHHH ckopocth noAaqH 3JieKTpOAa Ha Bbl- 
xoAe H3 TOKonoABOAHiuero HaKOHeqHHKa, TeM 
caMbiM Han6ojiee 3cj><t>eKTHBHO B03 Ae hctbo b aTb 
Ha pa3pyiueHHe nepeMbmKH >KHAKoro MeTajuia, 

55 MTO n03BOJIHeT A06HTbCfl MaKCHMaJJbHOfi ycTofi- 

mhbocth npouecca CBapKH, cHH>KeHHH pa36pw3- 
rHBaHHH MeTajiAa h noBbiujeHHH KaqecTBa 

CBapKH. 
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Cnoco6 ocymecTB^HiOT cneAyioiuHM o6pa- 

30M. 

SjieicrpoAyroByK) CBapKy ruiaBHiuHMCH 

3JieKTpOAOM C KOpOTKHMH 3flMblK3HH5IMH AyrO- 

Boro npoMexcyTKa no npeAJiaraeMOMy cno- 5 
co6y npoBOAHT b cpejie 3auiHTHoro ra3a (yrjie- 
KHCJioro ra3a) npOBOAOKoft CB— 08r2C AHa- 
MerpoM 1,6 — 2 mm Ha pexcriMax Ic» = 180 — 
200 A; Un.cp. = 22— 25B. Cnoco6 CBapKH pea- 
JiH3yercH c noMOiubio THpHcropHoro KOMMyTa- 
Topa TOKa b coBOKy n hocth c SAeKTpoMarHHT- 0 
hum MexaHH3MOM nepeMemeHHH KOHua 3JieK- 
TpoAHoA npoBonoxH, nHTaeMbiM HenocpeAcr- 

BeHHO CBapOMHbIM TOKOM H paCnOJIO>KeHHHM B 

pyKOHTKe ropejiKH nonyaBTOMaTa. MoMeHTbi 
KOMMyTauHH csapoMHoro TOKa onpeAenniOTCH 15 

COOTBeTCTByiOlUHMH AaTHHK3MH. 

ripouecc 3JieKTpoAyroBoft CBapKH njiaBa- 
iuhmch ajieKTpoAOM KopoTKofi Ayroft conpo- 

BOXCAaeTCH nepHOAHMeCKHMH 3aMUKaHHflMH Ay* 

roBoro npoMe>KyTKa xanjiefi 3JiexTpoAHoro Me- 
Tajuia, pacnjiaBJieHHoro b nepHOA ropeHHH oc- 20 
hobhoh AyrH. 

B MOMeHT BpeMeHH to (cm. «iepTe>K) npH 
AOCTH>KeHHM H3IlpH>K€HHeM Ha AyrOBOM FipOMe- 

>KyTK€ noporoBoro 3HaqeHHH Unop.i tok or- 
paHHMHBaiOT ao Be/iHMHHM 2—30 A Ha npoMe- 25 

WyTOK BpeMeHH T| = 0,1 — 1 MC. ^ 

BeJiHMHHa noporoBoro Hanpn>KeHHH Unopi 
ycTaHaB/iHBaeTCH b AHana30He 5 — 15 B H3 
ycnoBHH HaAe>KHoro BbiHBJieHHH nanajia xopoT- 
Koro 3aMbiK3HHH. Hhjkhhh rpaHHua AHana- 30 
30Ha orpaHHMHBaeTCH naAeHHeM HanpaweHHH 
Ha BbuieTe, BepxHHH — hh>khhm npene^OM 
H3MeHeHH« HanpH>KeHHfl U9 b nepHOA ropeHHH 
AyrH. 

Hhmhhh rpaHHua BejiHMHHH TOKa 2 A 35 
npHHHTa H3 ycnoBHH HaAexcHoro ropeHHH Ay- 
rH b HHTepBajie KOMMyTauHH ti b tom cAyqae, 
ecnH b peayjibTaTe orpa hhmchhh TOKa He yAa- 
Aocb nepesecTH KpaTKOBpeMeHHoe xopoTxoe 3a- 
MbixaHHe b A<nHTenbHoe. IlpH Toxe 6ojiee 30 A 40 

CHHWaeTCfl 3C|)4)eKTHBHOCTb OTpaHHMeHHH TOKa, 

t. e. 3HanHTeJibHo B03pacraeT kojihmcctbo 

Kp3TKOBpeMeHHblX KOpOTKHX 3aMblK3HHH. 

JJjIHTeJIbHOCTb HHTepBaJia KOMMyTauHH TOKa 

T| = 0,1 — 1 mc ycTanaBJiHBaiOT H3 ycjioBHH 45 
Heo6xoAHMoro BpeMeHH aah 06 pa 3 ob a hh n nepe- 
MbiMKH, npH 3tom ero BepxHHH rpaHHua onpe- 
AejiaeTcw ycnoBHHMH ycTofiHHBOCTH npouecca 

CBapKH. 

C MOMemra- ti tok xopoTKoro 3aMbiKaHHH 
HapacraeT c nocTOHHHofi BpeMeHH, onpeAe : 50 
jineMofi sjieKTpHMecKHMH napaMeTpaMH cBapoq- 
Hofi uenH. 

IlpH AOCTH>KeHHH BeJIHMHHOft TOKa KOpOT- 

Koro 3aMbiKaHHH noporoBoro 3HaneHHH [oopi 
(MOMeHT t 2 ) HaMHHafOT nepeMeiuaTb KOHeu 

3JieKTp0AH0fl npOBOlOKH OT BBHHbl JKHAKOPO 55 

MeraAJia, pacTHrHBan nepeMbmxy, nyTeM npH- 
jiojkchhh ycHJiHH, 3aBHcnmero OT TOKa KOpOT- 
Koro 3aMbtKaHHH, b HanpaBJieHHH, nepneHAHKy- 



JIHpHOM OCH 3J3eKTpOAHOfi npOBOJIOKH, H B 6J1H3H 
ee BXOAa B TOKOnOABOAfltUHH HaKOHeMHHK. 

BejiHKHHy noporoBoro 3HaneHHH Ino P . t ycTa- 

HaBJIHBaiOT 60JlbLUefi BeJlHMHHbl TOKa B KHTep- 

Bajie KOMMyTauHH xi H3 ycnoBHH HaAe>KHoro 
cjihhhhh xanjiH pacnjiaajieKHoro MeTaJuia co 
cBapOMHOH B3HHOH npH AeficTBHH Ha Hee CHJI 

nOBepXHOCTHOrO HaTH>KeHHR, nOAa4H 3ACKTpOA- 
HOH npOBOAOKH H 3JieKTpOMarHHTHWX CHA. 

Flo Mepe pocTa Toxa xopoTKoro 3aMbixa- 

HHH H yBeJIHMeHHH AJIHHbl (AC = 0,5 — 1 mm) 

nepeMbiMKH >khakoto MeTaAJia b HHTepBajie 
BpeMeHH ti — 1 3 AHaMeTp nepeMbiMKH yMeHb- 
uiaeTCH, pacTeT ee con poTHBJieHHe h cooTBeT- 
CTBeHHO yBejiHMHBaeTCfl naAeHHe HanpnxceHHH 
Ha nepeMbmxe, KOTopoe HenpepbiBHO H3Me- 

pHK)T H CpaBHHBBiOT C nopOTOBblM HanpJDKe- 
HHGM Unop.2. 

BeAHMHHy noporoBoro HanpH>xeHHH bu6h- 
paiOT HaHMeHbuiefi (3 — 4 B) , mt)6bi nojiHOCTbio 
ycTpaHHTb np3AHHe KOMMyTauHH CBapoMHoro 
Toxa (xorAa nepeMbmxa >KHAKoro Merajma 
pa3pytuaeTc« co B3pbiBOM na 4>poHTe cHH>ne- 

HHH TOKa). 

npH AOCTH>KeHHH naACHHH HanpH>KeHHH Ha 

nepeMUMKe 3aAaHHoro noporoBoro ( Hanpsixce- 

HHH Unop.2 TOK KOpOTKOIX) 3aMbIK3HHH* OrpBHH- 
MHBaiOT AO 10 — 30 A. FlepHOA KOMMyTauHH 
TOKa T 2 = 0,7—1,5 MC. 

B MOMeHT t H nepeMbiHxa pa3pyuiaeTCH 6e3 

B3pUBa nOA ACHCTBHeM CHJI nOBepXHOCTHOrO 
H3TH>KeHHH, CHJI HH€pU,HH MaCCbl nepeMbiMKH 
H yBeJIHMeHHH AAHHbl H yMCHbUieHHfl AHa- 

MeTpa nepeMbiMKH noA achctbhcm nepeMeuieHHR 

KOHUa 3JieKTpOAHOH npOBOJIOKH OT B3HHU >KHA* 

Koro MeTa^Aa. npH 3tom B036y>KAaeTCH Bcno- 
MoraTejibHan Ayra. 

B nepHOA BpeMeHH ts — 17 tok b uenn boc- 

CT3 HBBA HBB K>T npa KTHMeCKH AO MdKCHMaAbHOA 
BeJIHHHHbl TOKa KOpOTKOrO 33MUKaHHH t 33)KH- 

raeTCfl ochobhbh Ayra, 3JieKTpoAHan npoBo* 
Aoxa HaMHHaeT njia bhtch, qbopMHpyeTCH xanjiH 
>KHAxoro Merajuia. 

B MOMeHT BpeMeHH t6 npn aocth >Ke h h h 
tokom ochobhoh AyrH 3aAaHHoro noporoBoro 
3HdMeHHH Inop2 HaMHHaiOT nepeMemaTb KOHeu 

3/ieKTpOAHOH npOBOJIOKH B Han pa BJieHHH K BaH- 

He >KHAKoro MeraAAa. 

B MOMeHT BpeMeHH ts xanAH >khakoto 
MeTajuia xacaeTcn CBaponHofi bshhu h uhkji 
noBTopneTCH. 

ynpaaJieHHe nepeHocoM 3JieKTpoAHoro Me- 
TaAAa no npeAJio>KeHHOMy cnoco6y 3JieKTpo- 

AyrOBOH CBapKH nJiaBHtUHMCH 3JieKTpOAOM C KO- 
pOTKHMH 3aMbiKaHKHMH AyroBoro npoMewyTKa 
no3BOJineT pacuinpHTb ofijiacTb y cto hm h b bi x pe- 

>KHMOB CBapKH C MHHHMBAbHblM (2 %) pa3- 

6pbi3rHBaHHeM MeTajuia. 

4>opMyAa u3o6pereHUR 
I. CnocoC 3JiexTpOAyroBoft CBapKH njia - 

BHU1HMCH 3JieKTpOAOM C KOpOTKHMH SaMblKa- 



5 



1299730 



6 



hhrmh ziyroBoro npoMe>KyTKa no hbt. cb. 

JS,-o 747642, OTAUHClfOU4(UUCB TeM, MTO, c uejibio 

noBwiueHHH KaqecTBa cBapKH nyTeM noBHine- 
hhh ycTOHMMBOCTH npouecca h CHH>KeHHfl paa- 
6pbi3rHBaHMH M€Ta^iJia t b nemajie KopoTKoro 
3aMbiKanH» KOHeu 3/ieKTpoAHoft npoBanoKH ne- 
peMemaioT ot bshhu >KHAKoro MeTajuia, yBe- 
ji HHKB3H /uiHHy >khakoh nepeMbmKH, a npH 
B036y>K;ieHHH AyrH KOHeu ajieKTpoAHOH npoBO- 



.hokh nepeMemaiOT b HanpaBJieHHH k BaHHe 
jKHAKoro MeTaji^a, yMeHbiuaa AyroBoft npoMe- 

JKyTOK. 

2. Cnocofi no n. 1, orAtwatomuucn TeM, 
mto nepeMemeHHe KOHua sjieKTpOAHoft npoBO- 
jiokh ocymecTBJiaioT npn aocthjk€Hhh tokom 
KopoTKoro 3a MbinaHHH h tokom AyrH noporo- 

BblX 3H3MCHH H. 
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